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* NOTICES * 

? 
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1. This docum nt has b en translated by comput r. So the translation may not refl ct th original precis ly. 

2. **** shows th word which can not be translated. 
3.1n th drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. Buffer system which contains 3 to 25% of the weight of silica in 0.5 - ten-mol solution of strong base chosen from group which 
consists of TMAH, KOH, or NaOH. 

2. Buffer system of claim 1 characterized by including salt of buffer system. 

How to prepare the buffer system of the Claim I or the claims 1 and 2 which are characterized by processing in the solution of 
th strong base as which the buffer solution which has effect in [ pH ] 9.5 to 13 under heating if desirable [ mixing 3.3-25 silica 
solution nough ] is chosen from the group which consists of TMAH, KOH, or NaOH of the amount which comes to contain th 
ten mols [/I. ] following strong base from 0.5. 

4. Method of claim 3 characterized by obtaining salt of buffer system from the obtained buffer solution except for water. 

5. Method of claim 3-4 characterized by removing water by evaporation under reduced pressure. 

6. Method of claim 3 characterized by separating **** which might next make salt of buffer system crystallized by cooling. 
Us of the buffer system of the claim 1 for preparing the alkaline suspension with pH of 7.9 to 13 for chemical mechanical 
polishing, or claims 1 and 2. 

8. Us of buffer system of claim 1 for preparing alkaline suspension buffered by pH of 9.5 for chemical mechanical polishing of 
front fee of silicon or other metals to 13, or claims 1 and 2. 

Us of th buffer system of the claim 1 for preparing the metallic oxide of the form of the particle chosen from the group which 
is buffered by pH of 9.9.5 to 13 and consists of oxidization silicon and an aluminum oxide as an abrasives again, and th alkalin 
susp nsion for chemical mechanical polishing which contains an oxidizer and other additives if desirable, or claims 1 and 2. 
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DETAILED DESCRIPTION 



[D tail d Description of the Invention] 

It is us d for chemical mechanical polishing. The buffer solution for suspension this invention relates to the buffer system f th 
solution for preparing the suspension which can be used for chemical mechanical polishing, or the form of a salt Especially these 
buffer systems can be used in order to prepare the suspension used in order to grind chemically mechanically the front fac of 
the Semiconductor Si and the metal which have high pH of 9.5-13, and are known as a wafer. 

A typical semiconductor circuit usually uses silicon or a gallium arsenide as a substrate given to many integrated circuits (on it), 
and is formed. The various layers in which these integrated circuits are formed are a conductor or an insulator, or have th 
prop rty of a semiconductor. In order to form such semiconductor structure, the wafer used needs to have a flat front face 
absolut ly absolutely. Therefore, it is often necessary to grind a part of front face of a wafer, or front face. 
Th furth r expansion in semiconductor ****** is led to the circuit which becomes continuously more narrow, integration of a 
conjointly continuously more big scale, and the miniaturization to continue, and a demand continuously more advanced about th 
method of as a result manufacturing is made. For example, in the case of such a semiconductor device, it is required to form a 
thin lectric conduction line or the analogous structure on the structure formed previously. It raises a between title that th front 
fee of the structure formed previously is often irregular. Therefore, it is required to make a front face into a flat surface so that 
it can deal in a satisfactory result in the next Fort Lee SOGURAFU processing. For this reason, a reagent repeats the method of 
making a front face a flat surface, and it is a main technical problem in manufacture of a semiconductor so that it may be 
r quired. This method is learned for terminology as chemical mechanical polishing. Therefore, while polishing in both of the 
chemical composition which constitutes the compound of the industrial equipment used and the suspension for polishing used, 
and a row, the supply system which supplies the suspension for polishing is very important at this process process. 
G nerally, chemical mechanical polishing (CMP) is performed by rotating a wafer under a fixed pressure to the abrasive cloth 
which sank in the suspension for polishing uniformly. The method of such chemical mechanical polishing is described in detail at 
U.S. patent US-A -4671851, and US-A -4910155 and US-A -4944836. 

In ord r to deal in the congruous results, it is very important that the chemical property of the suspension which is used for 
polishing and which was known as a slurry is fixed. These suspension is thin suspension which will usually be carried to th 
bottom of mixture through the shortest possible line till the place where polish is performed from a tank if desirable. Even if the 
cont nt of ion adjusted without a supply system,;, for example, the storage container, which are applied to the content of the 
solid-state which usually consists of silicate or an aluminum-oxide particle especially, the particle size distribution of a particle, 
and pH and other ion which exists in a slurry again, and a relation according to a decomposition process in [ a slurry's ] an own 
one does not seem being able to ignore similarly as for the requirements for the property of these slurries being fixed, it is 
thought that a particle and especially pH affect Generation of the aggregate which is not still more desirable in a slurry, a 
coagulum, or gel takes place, and it may have a bad influence on both handling and the polish effects of a slurry. 
Either basicity or acid suspension is OK as the suspension for polishing. The base is used, in order for there to be a title betwe n 
various in a basic slurry on the occasion of use and to adjust pH according to use. Although the slurry to which pH was adjusted 
by KOH seems to be more stable as it, advanced contamination is received by ion or the different-species particle, and the pure 
proc ss which follows polishing for this reason is very important when using such a system. For example, it has indicated that 
US-A -5245790 uses such suspension for the bottom of an operation of an ultrasonic wave. US-A -5244534 is indicating th 
method of producing electric conduction contact in an insulating layer. For example, the slurry described at the patent of a bird 
clapp r from KOH for adjusting the hydrogen peroxide and pH as aluminum 203 as a particle and an etching agent or NH40H is 
used in order to remove the tungsten of the specified quantity at the 1st polishing process and to remove a simultaneous very 
littl insulating layer. Next, like the chemical mechanical polishing king to whom it is carried out, the suspension which consists f 
the oxidizer and water like a solid-state like aluminum 203 and a hydrogen peroxide is used. The CMP suspension indicated by 
US-A -5205816 has the same composition which consists of phosphoric acid, a hydrogen peroxide, water, and a particle, and, on 
the other hand, US-AS -5157876 and US-A -5137544 are indicating the constituent which consists of water, a colloidal-silica 
salt, and a sodium hypochlorite. The slurry which consists of an aluminum-oxide particle, deionized water, and an oxidizer is 
d scribed by US-A -4956313. 

Although th re ar f w titl s betw n contamination by different-species ion when it is the CMP suspension by which the 
ammonia solution was add d in object with the compound to which pH was adjust d using KOH for this purpos , pH t nds to 
change again that it is easy to b gen rat d in gel gen ration. Furtherm r , a role with a special sm II is played in this case. 
Although it has been used in order that such a compound may grind metal c ating, and a film and el ctric conducti n contact 
again in order to som tim s mak a wafer a flat surface, sine it chang s with the s lid-stat granul childr n by wh m th 
property of CMP suspension is removed from dissolution operation and a polishing side during polishing, the result obtained by 
the CMP slurry used until n w has many dissatisfi d things. Although a special probl m will arise if pH changes during polishing 
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op ration, sp cially this is becaus it is connect d with chang of the speed of matter removal. 

.Th refore, ther had b en whether manufacture r ceiving th easy suspensi n for chemical mechanical polishing by th improv d 
low cost which can both flatt n absolutely without th contamination which is not d sirabl , r a surface deficit th front face of 
substrate mat rial and the front fac of a m tal layer, and a becoming request considerably f r a long time. 

.Th purpos of this inv ntion is reached by the buff r syst m which contains 3 to 25% of th w ight fa silica in th 0.5 - ten- 
mol solution of the strong bas chos n from the group which consists of TMAH, KOH, or NaOH. This buffer system is ffective in 
the pH rang f 9.5 t 13. 

it is characterized by what processes in the solution of the strong base chosen from the group which consists of TMAH of th 
amount in which the buffer solution which is effective in the pH range of 9.5 to 13 under heating if desirable [ this method fully 
mixing 3-25% silica solution or Si02 suspension, although reached by the method of preparing the buffer system of the abov / 
the purpose of this invention / again ] comes to contain the ten mols [ 0.5 to //I. ] following strong base, KOH, or NaOH 
If desirabl according to this invention, water will be removed from the obtained buffer solution and will produce the safe of a 
buffer system. By separating the crystal which is evaporated under reduced pressure and which it depends [ crystal ] esp cially 
or may next make the salt of the buffer solution crystallized by cooling, this removes water and is attained. Next, this salt is 
m It d in aqueous suspension or a solution, and buffers suspension in the range of strong-base nature. 
Esp cially this invention specifies use of this buffer system prepared by the method of this invention of preparing alkalin 
suspension with pH of 9.5 to 13 for polishing the front face of silicon or other metals chemically mechanically in this way again. 
As an abrasive material, with the metallic oxide of the form of the particle chosen from the group which consists of oxidization 
silicon and an aluminum oxide, and an oxidizer, if the suspension which was buffered according to this invention is desirable, it 
contains other additives. 

Now, improving by buffering in the pH range of 9.5 to 13 was found in the stability of the alkaline suspension for chemical physical 
polish. Since pH changes the ionized layer on a wafer front face, therefore the speed of the matter removal under polish is 
affected, this buffer is important. A basic slurry shows matter removal of an again more high speed. 

This thinks that it originates in the fact that a metal must be dissolved by oxidization operation, when making the front face of Si 
and oth r metals, such as aluminum, Ti, W, or Cu, into a flat surface. Removal of the silicon in an alkaline solution is a reaction 
which consumes OH-, and this reaction shows the highest reaction rate at the time of high pH value. Since removal of the matter 
has b en advanced as much as possible under optimum conditions between chemical mechanical polishing for a long time, pH 
must b k pt as constant as possible with the high level. When using the suspension by this invention, it turns out that th buff r 
by K2C03 usually used in this pH range is not so suitable. This is because the buffer by pH 10.33 is attained by K2C03. Ev n if 
this value aajusts to high pH, pH descends immediately and returns to 10.33. 

if it adds regularly, and I will keep the strong base of suspension constant as it comes out of pH and comes, even if it will try. a 
suspension system experiences a remarkable change of pH in a mixed interface In the case of Si02 suspension, for this reason, a 
reaction occurs, it is related and the particle size distribution of a silicate particle general very small again is changed. 
The experiment shows that this problem is avoidable by adjusting pH using the suitable buffer solution. 

Although the unsuitable thing made clear the buffer system which it is effective in [ pH ] 11-13, and uses a phosphoric acid salt 
and borate ion as the base, it turns out that a silica content system is ideal. If a buffer is performed using the TMAH cont nt 
silica buffer solution (TMAH= tetramethylammonium hydroxide) and a silicate particle is used as a polishing medium, such 
susp nsion has an advantageous property especially. Since other metal ions do not exist in this CMP suspension, especially if 
such a compound is used, rt will become possible to avoid the contamination by different-species ion which is not desirabl . 
Supposing about 3 to 25% of the weight of a silica aajusts and buffers pH using the buffer solution which exists in the 0.5-10 
molar solution of the strong base chosen from the group which consists of TMAH, NaOH, and KOH, the improved stability and a 
polishing property are shown by the CMP suspension which contains about 5 to 15% of the weight of a silicate particle as a 
polishing medium. Especially the suspension containing 5 to 30% of the weight of a silicate particle is suitable. The buffer soluti n 
which contains about 5 to 12% of the weight of a silica in a 5.0 - 7.5-mol TMAH solution is exceptionally suitable for adjusting pH. 

Apart from the silicate particle as a polishing medium, the suspension of this invention can contain the metallic oxide which 
oxidiz s and corresponds a metal layer, for example, the oxidizer which oxidizes from a tungsten to a tungstic oxide. Next, th 
generated oxide is mechanically removed by polishing. Many kinds like iron salt, such as an oxidizing quality metal salt suitable for 
this purpose, an oxidizing quality metal complex, a nitrate, a sulfate, and a potassium ferrocyanide, an analogous salt, a p roxid , a 
chlorate, a perchlorate, a permanganate, persulfates, and such mixture of chemicals can be used. Using the front face which 
should be processed in specific application, and the oxidizer dissolved best is liked. Therefore, it is usable, and if suitabl , it is 
desirable to use a hydrogen peroxide as an oxidizer. Although usually rapid oxidization is guaranteed, the concentration f an 
oxidizer is chosen, so that mechanical removal of an oxide may also be guaranteed simultaneously again, namely, as mechanical 
polishing and a balance have oxidization. Usually, the concentration of an oxidizer is 0.5 to 15 % of the weight on the basis fall 
suspension, and is 1 to 7 % of the weight preferably. 

sine it is stable, a series of additives like other additives and surface active agent like [ as the CMP suspension of this invention 
was already mentioned above again to accumulate ] the medicine which prevents sedimentation of a particle, condensation, or 
d composition of an oxidizer which improve the polishing effect, a complex former, a polymerization stabilizer, or a surface 
activity disp rsant can be includ d For xample, g nerally a suitabl corresponding additive lik an aluminum salt, a carboxylic 
acid, alcohol, EDTA, a citric acid salt, sodium salt, potassium salt, an ammonium salt, a quaternary amm ntum salt, and a phospho 
NIKAMU salt is known by this contractor from ref rence. If requir d, th s addrtiv s will usually b us d in 0.001 to 1% of the 
weight of an amount. Of cours , on the other hand, th cone ntration which is chos n in each case is concentration which do s 
not produce at all un-arranging [ of foaming wh n improving the effect f ch mical m chanical polishing and adding a surface 
active ag nt on the other hand again, f r xample ]. 
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In order to prepar the CMP suspension buff red according to this inv ntion, particle-lik oxidization silicon with particle siz 
A/vhich is diff rent when d sirabl is mixed with d ioniz d water in a desired amount, and it deals in colloid disp rsion liquid. By 
being alike also in an operati n of th high shearing force g nerated with the speed of a very high agitator, or mixing by operation 
of an ultrasonic wave, homogeneous dispersion liquid ar prepar d, as mention d above, all desired additives ar add d, a suitable 
-quantity of th TMAH buff r solution is add d, and pH of suspension is adjusted to th valu of a request of th rang of 9.5 to 
13. 

In the abov -mention d explanation or th following example, th percentage of the component to which th compound of this 
invention was added is totaled, and becomes 100%. 

Th following example is for explaining this invention. However, an example does not limit this invention to the content of these 

xampl s on account of the general justification of instruction of this invention. 
Example Example 1 Oxidization silicon suspension is prepared a10%. While agitating 50g of this suspension strongly 20%K2CO3 
5ml solution and 1.1ml 10%KOH solution, and ****** **. i n this way, pH is adjusted to 12.0. 
Th susp nsion obtained in this way is titrated with 1 convention hydrochloric acid. 

b) Prepare 10% oxidization silicon suspension. While agitating 50g of this suspension strongly The 15ml T MI buffer solution (5.5 % 

of the weight of silicas. 8 % of the weight of TMAH(s)), and mixture It carries out. Thus, pH is adjusted to 12.0. 

It titrated similarly with 1 convention hydrochloric acid for comparison of the suspension obtained in this way. 

The r suit of this titration is shown in drawing 1 . The titration curve shown here clarifies behavior from which the suspension a 

and b to a hydrochloric acid differed, namely, is compared with the buffer using the K2C03/KOH buffer solution of the buffer in 

pH 12 of oxidization silicon suspension 10% using the TM1 buffer solution (5 % of the weight of silicas, 8 % of the weight of TMAH 

(s)). 

Exampl 2 Oxidization silicon suspension is prepared a10%. While agitating 50g of this suspension strongly 20%K2CO3 5ml solution 
and 1.1ml 10%KOH solution, and ****** **. In this way, pH is adjusted to 12.0. 
The susp nsion obtained in this way is titrated with 1 convention hydrochloric acid. 

b) Pr par 10% oxidization silicon suspension. While agitating 50g of this suspension strongly The TM3 4ml buffer solution (10 % of 

the weight of silicas, 14 % of the weight of TMAH(s)), and ****** **. Thus, pH is adjusted to 12.0. 

It titrat d similarly with 1 convention hydrochloric acid for comparison of the suspension obtained in this way. 

Th r suit of this titration is shown in drawing 2 . The titration curve shown here clarifies behavior from which the suspension a 

and b to a hydrochloric acid differed, namely, is compared with the buffer using the K2C03/KOH buffer solution of the buff r in 

pH 12 of oxidization silicon suspension 10% using the TM3 buffer solution (10 % of the weight of silicas, 14 % of the weight of 

TMAH(s)). 
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